1 1-Bromo-2-octyldodecane was synthesized according to the literature. 2 A mixture of phenothiazine (1.20 g, 6.0 mmol), t BuOK (763 mg, 6.8 mmol), and THF (13 mL) was stirred for 1 h at room temperature under a nitrogen atomosphere. Then, 1-bromo-2-octyldodecane (3.25 g, 9.0 mmol) was added, and the mixture was heated to reflux for 18 h. After cooling to room temperature, the reaction mixture was passed through a short silica gel-column with THF. The solution was concentrated under reduced pressure and purified by column chromatography on silica gel using hexane as an eluent, giving PTZ as colorless oil in 88% yield. 1 H NMR (400 MHz, CDCl3): δ 7. 16-7.11 (m, 4H), 6.92-6.84 (m, 4H) 
Synthesis of BT
1-Bromododecane (1.63 mL, 6.8 mmol) was added dropwise to a mixture of iodine (15.2 mg, 0.060 mmol), magnesium turning (175 mg 7.2 mmol), and diethylether (4.0 mL). The reaction mixture was heated to reflux for 2 h.
The supernatant solution was added dropwise at room temperature to a solution of 4,4´-dibromo-2,2´-bithiophene (778 mg, 2.4 mmol) and dichloro [1,3-bis(diphenylphosphino) propane]nickel (26.0 mg, 0.048 mmol) in diethylether (4.0 mL). The reaction mixture was stirred at room temperature for 4 h. Then, distilled water (4.0 mL) was added to the reaction mixture, and the organic phase was extracted with dietheylether. The combined organic phase was washed with 1 M HCl solution and brine. The organic layer was dried over sodium sulfate. The product was purified by column chromatography on silica gel using hexane as an eluent and recrystallized from CHCl3/methanol, giving BT as a white solid in 59% yield. 1 H NMR (400 MHz, CDCl3): δ: 6.98 (d, J = 1.4 Hz, 2H), 6.76 (d, J = 1.4 Hz, 2H), 2.56 (t, J = 7.7 Hz, 4H), 1.61 (quin, J = 7.4 Hz, 4H),
1.31-1.26 (br m, 36H), 0.88 (t, J = 6.9 Hz, 6H).
Bromination of PTZ with BTMA Br3
A mixture of PTZ (96.0 mg, 0.20 mmol), K2CO3 (69.1 mg, 0.50 mmol), dichloromethane (0.80 mL), and BTMA Br3
(156 mg, 0.40 mmol) was stirred for 24 h at room temperature under a nitrogen atmosphere. Then, 5 wt% aq.
solution of NaHSO3 was added, and organic phase was extracted with hexane. The organic layer was dried over sodium sulfate. The product was isolated by column chromatography on silica gel using hexane as an eluent, giving 3,7-dibromo-10-(2-octyldodecyl)phenothiazine as colorless oil in 98% yield. 6, 130.1, 129.9, 127.3, 117.2, 114.8, 51.7, 34.5, 31.9, 31.5, 29.9, 29.6, 29.5, 29.4, 29.3, 26.2, 22.7, 14.1. Anal. calcd. for C32H47Br2NS: C 60.28, H 7.43, N 2.20; found C 60.47, H 7.51, N 2.50 .
Bromination of BT with BTMA Br3 4
A mixture of BT (50.2 mg, 0.10 mmol), K2CO3 (34.6 mg, 0.25 mmol), dichloromethane (0.40 mL), and BTMA Br3 (78.0 mg, 0.20 mmol) was stirred for 3 h at 40 °C under a nitrogen atmosphere. Then, 5 wt% aq. solution of NaHSO3 was added, and the organic phase was extracted with hexane. The organic layer was dried over sodium sulfate. The product was isolated by column chromatography on silica gel using hexane as an eluent, giving 5,5´-dibromo-4,4´-didodecyl-2,2´-bithiophene as a white solid in 96% yield. 1 H NMR (400 MHz, CDCl3): δ 6.77 (s, 2H), 2.51 (t, J = 7.7 Hz, 4H), 1.57 (m, 4H), 1.26-1.31 (br m, 36H), 0.88 (t, J = 6.9 Hz, 6H).
Sequential bromination of PTZ and Pd-catalyzed direct arylation polycondensation with OFB
Poly [[10-(2-octyldodecyl) phenothiazine-3,7-diyl]-(2,2´,3,3´,5,5´,6,6´-octafluoro-4,4´-diphenylene)] (Polymer 2) was synthesized from PTZ (144 mg, 0.30 mmol) and OFB (89.4 mg 0.30 mmol) using a procedure similar to that for Polymer 1. Polymer 2 was obtained as a yellow-green powder in 72% yield (Mn = 15,300, PDI = 1.7). 129.1, 125.7, 121.7, 121.6, 121.5, 121.4, 116.1, 105.7, 51.7, 34.6, 31.9, 31.7, 30.0, 29.6, 29.5, 29.4, 29.3, 26.3, 22. Pa, which provided the devices with an active area of 2 × 2 mm 2 . Current-voltage characteristics and luminance of the OLED were simultaneously measured using an ADCMT 6246 DC voltage current source/monitor (ADC CORPORATION) and an LS-100 luminance meter (KONICA MINOLTA JAPAN, INC.), respectively. The EL spectra and the coordinates of the CIE chromaticity were measured using an array spectrometer (MCPD-9800-311C, Otsuka Electronics Co, Ltd.).
Fabrication and characterization of OPV cells
The OPV cells were fabricated in the following configuration: ITO/PEDOT:PSS/ BHJ layer/LiF/Al. The patterned ITO (conductivity: 10 Ω/square) glass was precleaned in an ultrasonic bath containing acetone and ethanol and then treated in an ultraviolet-ozone chamber. A thin layer (40 nm) of PEDOT:PSS was spin-coated onto the ITO at 3000 rpm and air-dried at 110 °C for 10 min on a hot plate. Then, the substrate was transferred to a N2-filled glovebox where it was dried at 110 °C for 10 min on a hot plate. A CHCl3 solution consisting of P1 and PC70BM blended in a ) (OTENTO-SUN III, Bunkoh-Keiki Co., Ltd.). The incident-photon-to-current conversion efficiency (IPCE) was measured using an SM-250 system (Bunkoh-Keiki Co.,
Ltd.).
Scheme S1. Bromination of PTZ (a) and BT (b) with BTMA Br3.
Scheme S2. Direct arylation polycondensation of isolated 3,7-dibromo-10-(2-octyldodecyl)phenothiazine. 
